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s~mnaw - The structures of penstemonoside and penstemoside are described. 

The natural C(4)-C02Me iridoid glucosides with 
7 

an o-CH3- and a B-OH functions at C(8) are abun- 

dant' while it's C(8)-desoxy counterpart, postulated to be the biogenetic percursor of the for- 
3 

mer , has been reported rarely in the literature 
4a,b . This paper describes the structures of two 

such iridoid glucosides, named penstemonoside (1) and penstemoside (z), isolated from Penstemon - 

bdmtus (Cav.) Nutt. (Scrophulariaceae). 

Penstemonoside (l), C17H26010, [IX];= -140.20 (c= 0.55, MeOH), was obtained as an amorphous 

powder. The spectral properties of the compound revealed the presence of an o,B-unsaturated 

ester [Amax (MeOH): 232 nm (log E = 4.02); vmax (KBr): 1690 and 1635 cm-'; 6 (D20): 4.18 (3 H, s, 

C02Me) and 7.90 (1 H, d, J= -1 HZ, H-C(3))], characteristic of C(4)-C02Me iridoids. The 'H-NMR 

(100 MHz), additionally, showed signals due to a secondary methyl [6: 1.46 (3 H, d, J= 7 Hz, 

3 H-C(lO))] and two hemiacetalic protons at 6 6.0 and 6 5.185, assignable to H-C(l) and H-C(1'). 

The large coupling constant (Jl,,2,= 7 Hz) proves the B-configuration of the anomeric glucose 

proton. 

20 
Acetylation of 1 provided the pentaacetate la, C27H360,5 (Mt, 600), [aID = -133.14 (c= 0.78, 

CHC13); ' - H-NMR (CDC13), 6 1.9-2.08 (15 H, 5x OAc), accounting for four hydroxyl functions asso- 

ciated with the glucose moiety and one with the aglucone. 

The l3 C-NMR spectrum of 1 displayed signals for 17 carbon - atoms and is consistent with a C(4)- 

C02Me iridoid glucoside structure by7. The assignment (Table 1) is based on (i) multiplicity of 

the signals in the SFORD spectrum and (ii) the published 
13 637 C-NMR data on this class of compounds. 

These data support the proposed structure for penstemonoside (disregarding the stereochemistry 

of the aglucone moiety and the location of the hydroxyl function). 

The configuration of the methyl and the hydroxyl as well as the placement of the latter at C(6) 

in 1 are solved by comparing the 
13 

- C-NMR spectrum of 1 with related compounds7. The appearence of _ 

the methyl signal at 16.66ppmcorroborates the presence of an a-methyl at C(10) and the lack of 

a hydroxy function at C(7)4cy8. From the l3 C-NMR spectrum of 1 the signals due to the glucose 
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carbons can easily be discerned and the extra oxygenated carbon signal (cf Table), appearing as 

a doublet in the SFORD spectrum can be placed only at C(6). Considering the y- and &effects' 

on the carbons C(4) and C(3), respectively, the B-nature of the C(6)-OH can be proposed 
10 

. On 

the basis of the above data the structure of penstemonoside is designated by 1. - 

20 
Penstemoside (z), [cxID = -100.0 (c= 0.72, MeOH) was also obtained as an amorphous substance. 

The compound was found to possess the composition C17H26011, one oxygen atom more that penstemo- 

noside if). The UV spectrum Xmax(MeOH): 234 nm (log E 4.01), the IR spectrum (KBr): 1690 and 

1630 cm and the 'H-NMR spectrum: fi (D20): 4.17 (3 H, s, C02Me), 8.06 (1 H, s, H-C(3)) and 1.34 

(3 H, d, J= 7 Hz, 3 H-C(lO)) showed that penstemoside, like penstemonoside, also has an a,B-un- 

saturated ester function. 

Compound ;I afforded a pentaacetate, C27H36016 (M*, 616), [cl]:= -105.14 (c= 0.92, CHC13), in 

which one hydroxy group remained unaffected (IR and 
1 
H-NMR) indicating it's tertiary nature. 

The l3 C-NMR (Table) and the 'H-NMR (100 MHz) indicated that penstemoside can be designated as 
qq 

5-hydroxy penstemonoside. This assignment is based on the following observations: (i) The "C- 

NMR spectrum of 2 displayed a singlet (SFORD) at 73.43 ppm accompanied by significant down- - 

field shifts at C(3), C(4) and C(9) and a highfield shift at C(6) as compared to 1. (ii) The 
1 
H-NMR spectra of 2 and it's pentaacetate 2a showed signals at 6 3.1 (1 H, dd, unresolved, - - 

H-C(9)) and 2.7 (1 H, dd, unresolved, H-C(9)), respectively. Additionally 2a showed a singlet - 

at 6 3.32 (exchangeable with D20) due to a tertiary hydroxyl function. (iii) Finally compound 

2 on treatment with acetone-perchloric acid afforded an acetonide 
11 , characterized by its - 

tetraacetate 2b (lH-NMR, MS). This established the cis-diol function at C(5) and C(6) in 2. - - 

The above data can only be satisfactorily explained with structure 2 for penstemoside. - 

In addition to 1 and 1, we have also isolated the four known iridoids catalpol, globularin, - 

globularicisin and scutellarioside II. 
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Table. 
13 

C-NMR Spectral Data of Penstemonoside (1) and Penstemoside (1) 

C-Atom 1 2 C-Atom 1 2 - _ _ - 

1 96.11 95.74 1' 99.66 99.65 

3 153.70 155.25 2' 74.50 74.12 

4 111.04 113.23 3' 78.12b 78.13b 

5 43.04a 73.43 4' 71.51 71.48 

6 77.83' 76.56 5' 77.83b 77.17b 

7 41.74 40.45 6' 62.74 62.68 

8 33.81 31.29 51.82 51.85 

9 42.511~ 

OCH3 

50.28 

10 16.66 16.61 

11 169.46 168.13 

The chemical shifts are given in ppm downfield from TMS (6 TMS = 0). 

All compounds are recorded in CD30D. 

Values with same superscript in the vertical column are interchangeable. 

1. Penstemonoside: R = H 2. Penstemoside: R = H _ - 

la _* Penstemonoside pentaacetate: R = AC 2a: Penstemoside pentaacetate: R = AC - 

2b - 
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